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Objectives: This study investigates the effects of COVID-19 on the worldwide trend of childhood
immunization.

Methods: The Web of Science database was comprehensively searched from January 2020 to
July 2023. The English keywords were TS=([“SARS-CoV-2” OR “COVID-19” OR “coronavirus”
AND (“pediatric immunization” OR “childhood vaccination” OR “vaccine coverage”]). The two
authors of this research independently assessed each study that satisfied the inclusion criteria.
The preferred reporting items for systematic reviews and meta-analyses checklist guided the
systematic review process, and VOSviewer software was used for bibliometric analysis.

Results: The initial search yielded 624 articles, leaving 62 articles for analysis. The most
frequent keyword searches were COVID-19 (n=37, total link strength=78). The US was the
most productive country in terms of articles (n=19, citations=411). Furthermore, visualization
mapping showed that “the journal of vaccine” was the top source with a total link strength
of 1560 and citations of 139. The disruptions were multifaceted and resulted from various
factors, such as changes in vaccination coverage rates, vaccine hesitancy, missed or delayed
vaccinations, catch-up immunization efforts, and disruptions to routine immunization programs.
Declines in vaccination coverage were observed for various vaccines, including measles, polio,
and diphtheria-tetanus-pertussis.

Conclusions: The results showed the critical need for action to minimize the COVID-19

Key Words: :  pandemic’s negative effects on childhood immunization. Policymakers and healthcare providers
COVID-19, Immunization ¢ should prioritize restoring and strengthening immunization services, addressing vaccine
programs, Global health, " hesitancy, and implementing catch-up vaccination programs.
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Introduction

accination stands as a cornerstone in the ed-

ifice of public health, playing a pivotal role in

mitigating the spread of infectious diseases

and averting their potentially severe conse-

quences [1]. The development and health of

youngsters are positively impacted by vacci-
nations. According to data released by the World Health
Organization (WHO), pediatric immunization prevents
2.5 million deaths globally each year in children under
the age of five [2]. As we confront new public health
challenges and infectious agents, the continued im-
portance of vaccination in preserving the well-being of
populations cannot be overstated [3]. The global coro-
navirus disease 2019 pandemic, which began as a local-
ized outbreak in December 2019, has over 634 million
confirmed cases and around 6.6 million fatalities as of
November 2022 [4, 5]. Early in 2020, when SARS-CoV-2
spread quickly worldwide and governments worked to
stop the spread, many health systems, including regular
immunization, experienced major interruptions. These
impacts were a result of several variables, including
travel restrictions and laws intended to limit interaction
and socializing, cancellation or postponement of pa-
tient appointments, as well as the deployment of medi-
cal staff for the COVID-19 reaction due to viral exposure
worries [6-8]. The COVID-19 pandemic has significantly
impacted public health, economic systems, socio-cul-
tural patterns, and political institutions. Negative effects
include halting routine vaccination programs due to
resource demands and quarantine measures. Uptake
is impacted for older children, while positive effects in-
clude influencing people’s perceptions of vaccination
[9]. WHO recently performed a national pulse survey
with 135 participating nations; accordingly, 94% of the
respondent countries suffered an interruption of es-
sential healthcare services from January to March 2021
[10]. The suspension of immunization programs in more
than 68 countries has put at least 80 million infants un-
der the age of one in danger, according to information
compiled by the WHO, UNICEF, and the Sabin Vaccine
Institute [1, 12]. In addition, the WHO estimates that
the COVID-19 pandemic prevented 23 million young-
sters from receiving their immunizations in 2020 [13].
Between January to December 2020, a total of 30.0
million children failed to receive the third dose of the
diphtheria, tetanus, and pertussis vaccination, and 27.2
million youngsters failed to receive the first dose of the
vaccine that contained measles [14]. In Pakistan and Af-
ghanistan, there have been several reports of polio and
diphtheria [15, 16], and instances of illnesses that may

Journal of Pediatrics Review

be prevented by vaccination, such as measles, diphthe-
ria, and pertussis, have increased outbreaks that are
making headlines. Measles cases are increasing glob-
ally [17, 18]. These outbreaks serve as a stark reminder
that public health concerns are just as important, if not
more, during pandemics. The significance of preserving
vital health services, including vaccination, has been
emphasized by drawing on analyses of historical and
epidemiological data as well as information from cur-
rent modeling efforts [19]. One of the most efficient
and affordable public health programs that might lower
the rates of morbidity and death for illnesses that can
be prevented by vaccination is childhood immunization
[20]. In this article, we discuss probable COVID-19 pan-
demic consequences on global immunization rates as
well as possible causes. The findings of this study offer
insight into how pandemics affect existing immuniza-
tion efforts and help to design policies for effective fu-
ture pandemics and other crisis preparations.

Methods

Itis necessary to assess the field’s cumulative advance-
ments and keep track of the current level of knowledge
in this area because of the rising volume of literature on
COVID-19 and childhood vaccination. We used the pre-
ferred reporting items for systematic reviews and meta-
analyses checklist to ensure that the systematic review’s
reporting was of high quality [21], which is available at
“PRISMA” the checklist, which includes four sequential
processes (identification, screening, eligibility, and in-
clusion) and 27 elements, is intended to help writers
perform more effective systematic reviews (Figure 1).
In addition, the scientific literature was visualized and
analyzed using VOSviewer software, version 1.6.17 for
bibliometric research.

Search technique

From January 1, 2020, to July 13, 2023, a compre-
hensive search of pertinent literature was conducted
on the Web of Science. The keywords used in English
were TS=([“SARS-CoV-2"” OR “COVID-19” OR “corona-
virus”] AND [“pediatric immunization” OR “childhood
vaccination” OR “vaccine coverage”]). The initial search
yielded 624 articles, out of which 569 were removed for
not meeting the inclusion criteria, leaving 62 articles for
analysis. Downloads were made of the full record and
cited references for these publications. Next, we use
them as input data for our VOSviewer-based bibliomet-
ric analysis and science mapping. The main applications
of VOSviewer in this review research were the analysis
of word co-occurrences, citations, and bibliographies.
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Figure 1. The preferred reporting items for systematic reviews and meta-analyses guidelines for the study selection procedure

Inclusion criteria

The inclusion criteria comprised the following items:
1) Clinical trials, observational, quasi-experimental, and
qualitative studies; 2) Studies investigating the world-
wide effects of COVID-19 on childhood immunization;
3) Studies reporting on vaccination coverage rates, vac-
cine hesitancy, missed or delayed vaccinations, catch-up
immunization efforts, and disruptions to routine immu-
nization programs; 4) Articles published from 2020 to
2023 in English; and 5) Studies that had a code of ethics.

Exclusion criteria

The exclusion criteria were as follows: 1) A lack of ac-
cess to full texts; 2) Individual case reports, systematic
reviews, and meta-analyses; and 3) Unrelated objec-

tives. The preferred reporting items for systematic re-
views and meta-analysis guidelines were followed to
ensure a rigorous and transparent review process.

Quality assessment of the articles

A critical appraisal was performed according to the
study design of the articles. The critical appraisal skills
program was used for the analysis. To ensure consis-
tency and reliability in the critical appraisal process, two
independent reviewers conducted the assessments.
Any discrepancies in their evaluations were resolved
through consensus, guaranteeing a thorough and unbi-
ased analysis.
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Extraction of the data

The preferred reporting items for systematic reviews
and meta-analysis guidelines were followed to ensure
a rigorous and transparent review process. To ensure
comprehensive coverage of relevant articles, a thorough
manual search of relevant publications was conducted.
The screening process was carried out using EndNote
software, version 7.7.1. Data was extracted from the
final set of included full texts, encompassing informa-
tion such as the first author, publication year, research
design, geographic location, objectives, sample size, age
range of children included, changes in vaccination cov-
erage rates, coping strategies, and key results related to
the effect of COVID-19 on the global trend of childhood
immunization (Table 1).

Questions and research objectives

This study conducted a systematic review and biblio-
metric analysis to investigate the impact of COVID-19
on the global trend of child immunization in light of the
rapidly expanding requirements during the pandemic.
To address the difficulties in maintaining children’s vac-
cination rates throughout the pandemic, the goal was to
develop insights into important research issues, tactics,
and policies. The available literature from 2020 to 2023
was analyzed using statistical approaches. The follow-
ing research questions were utilized in our bibliometric
analysis to examine the effect of COVID-19 on childhood
immunization:

How have worldwide child immunization rates been
impacted by the COVID-19 pandemic?

In terms of publications published and citations, what
was the yearly frequency of research on the worldwide
trend of child immunization during the COVID-19 pan-
demic?

Which representative nations or regions participated
in the research on children’s immunizations for CO-
VID-19?

During the COVID-19 pandemic, what terms were
most often used in studies on child immunization?

Results

Figure 1 presents an overview of the search strategy’s
outcomes. Initially, 624 articles were identified, and af-
ter screening, 562 references were excluded. A total of
69 articles met the initial inclusion criteria given their
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English titles, abstracts, and full texts. The inclusion
and exclusion criteria were then carefully reviewed for
the full texts of these 69 articles, resulting in the exclu-
sion of 7 papers. Ultimately, 62 papers were included
in this study, and their information was systemati-
cally extracted from each paper, as presented in Table
1, which includes data on the first author, publication
year, research design, geographic location, objectives,
sampling size, age range of children included, changes
in vaccination coverage rates, coping strategies, and im-
portant results relating to the influence of COVID-19 on
the global trend of child immunization. From the Web
of Science database, a total of 62 items that qualified
were discovered. For our bibliometric analysis and sci-
entific mapping with VOSviewer, the full record and
cited references of these works were downloaded. In
this review research, VOSviewer was primarily used for
citation analysis, bibliographic coupling, and word co-
occurrence analysis (Table 2).

Co-occurrence author keywords

The keywords assisted in finding the most significant
information associated with the study topics. The sub-
jects that are most prevalent in publications in a certain
field may be ascertained using the co-occurrence analy-
sis of keywords [32]. We conducted a keyword co-oc-
currence analysis using the VOSviewer. Accordingly, 228
keywords in all were looked up in the Web of Science
papers. In the Web of Science database, 15 terms on this
subject were displayed more than five times, as shown
in Figure 2. COVID-19 is the most used keyword, with
37 repetitions. In the COVID-19 pandemic research, the
terms “children,” “vaccination,” “impact,” “coverage ed-
ucation,” and “childhood vaccination” were each used
more than 10-14 times. Furthermore, measles was im-
portant while considering childhood vaccination during
the COVID-19 epidemic, as shown by the observation
that it was used as a keyword 6 times. “United States”
(used as a keyword 8 times) and Africa (6 times) were
also significant. Meanwhile, Figure 2 shows the chrono-
logical order of the appearance of words from 2021 to
2022. The following words appeared in the articles in
order: Vaccine, COVID-19, children, immunization, Unit-
ed States, childhood vaccination, coverage, and vaccine
hesitancy.

Keyword clustering

We could identify and categorize concepts that were
closely connected in the chosen literature because of
their arrangement and connections between the main
words. Three major groups were identified by the
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Table 2. An outline of articles published between 2020 and 2023 on childhood immunization during the COVID-19 pandemic

Category No. (%)
Vaccine 9(14.5)
Vaccines 6(9.7)
Frontiers in pediatrics 3(4.8)
International journal of environmental research and public health 3(4.8)
Archives of disease in childhood 2(3.2)
Journals
BMC Med. 2(3.2)
BMJ open 2(3.2)
Expert review of vaccines 2(3.2)
Human vaccines & immunotherapeutics 2(3.2)
Other 31(50.0)
England 27(43.5)
Switzerland 15(24.2)
Country
United States 11(17.7)
Other 9(14.5)
Kitano 3(4.8)
Most published author
Wang 2(3.2)
Abbas 164(18.0)
McDonald 145(15.9)
Causey 97(10.6)
Daniels 41(4.5)
Urashima 36(3.9)
Sidiq 34(3.7)
Bell 33(3.6)
de Chaisemartin 30(3.3)
Most cited author Kinoshita 29(3.2)
Vogt 23(2.5)
Moreno-Montoya 22(2.4)
Piche-Renaud 21(2.3)
Sato 19(2.1)
Kitano 18(2.0)
Alrabiaah 16(1.8)
Yu 15(1.6)
Other 170(18.6)
2022 27(43.5)
2021 17(27.4)
Publication year
2020 11(17.7)
2023 7(11.3)
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Figure 2. Most-used keywords of research on childhood vaccination during the COVID-19 pandemic

study (Figure 3). The node size reflects the keyword fre-
quency. The strength of connections between nodes is
inversely correlated with the thickness of the intercon-
nections between them. The research led to the forma-
tion of three groups. The words “COVID-19,” “immuni-
zation,” AND “children” had the highest number of links
and overall link strength. All three clusters had a total
of 74 linkages, with a total link strength of 210. The two
terms that predominated cluster 1 (green) were COV-
ID-19 and immunization. The topics in Cluster 2 (blue)
were vaccination, measles, Africa, and health. Cluster 3
(red) focused on children, childhood vaccination, cover-
age, vaccination hesitancy, and the United States, which
emerged as highly visible keywords.

Journal of Pediatrics Review

Journal of Pediatrics Review
Co-authorship countries/regions

During the COVID-19 epidemic, 47 countries conduct-
ed studies on child immunization according to the Web
of Science databases. Six countries, including the USA,
England, Canada, Switzerland, China, Japan, and Brazil,
published more than three publications on the Web of
Science databases. The United States and England have
made 19 and 12 publications, respectively. The United
States and England were the two major countries that
demonstrated international cooperation in the field of
childhood immunization throughout the COVID-19 epi-
demic, according to the database (Table 3).
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Figure 3. The most frequent keywords for research on childhood vaccination during the COVID-19 pandemic based on the chronological

order
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Table 3. Top 11 most productive countries

January 2024, Volume 12, Issue 1, Number 34

Ranking Country Strength Articles Citations Total Link Strength
1 United States 19 411 19
2 England 12 381 16
3 Switzerland 4 270 12
4 Canada 12 88 11
5 Australia 3 8 5
6 China 4 170 544
7 Cameroon 3 3 43
8 Italy 3 14 1
9 Japan 7 103 19
10 Brazil 5 33 16
11 Saudi Arabia 3 23 1
Journal of Pediatrics Review
Discussion school-entry-age vaccinations [40]. Similar findings were

This study used the Web of Science databases to ana-
lyze several recent publications to identify trends in
childhood vaccination research that are connected to
the COVID-19 pandemic. To analyze the included stud-
ies, descriptive and quantitative statistics were em-
ployed. The research papers were examined using the
bibliometric approach in terms of article counts, prolific
nations and regions, categories, and keyword distribu-
tions. According to this study, the COVID-19 pandemic
considerably influenced child immunization interna-
tionally and caused large pauses in scheduled vaccina-
tion programs. The disruptions can be attributed to vari-
ous factors in the following five categories.

Changes in vaccination coverage rates

Most research indicated that during the COVID-19
pandemic, rates of child immunization coverage sig-
nificantly decreased [29, 33, 34]. These declines were
observed across various vaccines, including routine vac-
cines such as measles, [25, 35, 36] polio, and diphtheria-
tetanus-pertussis [22, 26]. Different nations and regions
saw different levels of the reduction, with some loca-
tions seeing greater declines in vaccination coverage
than others [37-39]. The results of one previous study
are in line with this research. Studies indicated that the
Southeast Asia and Western Pacific regions, where 18
of the 19(95%) countries included in the study report-
ed disruptions to vaccination, especially infancy and

reported in the Spanish Association of Pediatrics (AEP),
which also recorded a decline in vaccination coverage
(range: 5.0%—-60.0%) in March 2020 compared with the
monthly average from January 2019 to February 2020
[41]. Similar findings were reported in Pakistan, where a
52.5% decrease was observed in the daily average total
number of vaccinations administered from September
2019 to March 2020 [16].

Vaccine hesitancy and parental concerns

The pandemic has amplified vaccine hesitancy [42]
and parental concerns [28, 43] regarding the safety and
efficacy of vaccines. According to several studies, there
was an increase in vaccination reluctance during the
COVID-19 pandemic, which was brought on by false in-
formation, worry about getting COVID-19 in healthcare
facilities, and worries about the quick development of
COVID-19 vaccines. These factors have contributed to
a reluctance among parents to seek routine immuniza-
tion services for their children [44].

Missed or delayed vaccinations

The disruptions caused by the pandemic, including
lockdown measures and restricted healthcare access,
have resulted in missed [45] or delayed vaccinations for
many children [45, 46]. Studies reported that children
have not been able to receive vaccines according to the
recommended schedule, leading to potential gaps in
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immunity and a greater possibility of illnesses with vac-
cination protection [47]. Similarly, in a study In England,
during the coronavirus disease, the measles-mumps-ru-
bella vaccination started falling in 2020 before the intro-
duction of physical distancing measures implemented in
response to the COVID-19 epidemic. In the first 3 weeks
of physical distancing, measles-mumps-rubella vaccina-
tion counts were 19.8% lower than for the same period
in 2019. There was a general decrease in hexavalent vac-
cinations delivered in 2020 compared with 2019 [48].

Catch-up immunization efforts

Some countries and healthcare systems implemented
catch-up immunization strategies to address the gaps
in vaccination coverage caused by the pandemic [49].
These strategies involved targeted campaigns, outreach
programs, and extended clinic hours to ensure that
missed vaccinations are administered and immuniza-
tion schedules are brought up to date [31].

Disruptions to routine immunization programs

The COVID-19 pandemic has disrupted regular vacci-
nation campaigns throughout the world. Health system
challenges, including reallocation of resources [50], a
reduced healthcare workforce, and disruptions in vac-
cine supply chains, have impacted the delivery of im-
munization services [30]. Additionally, reduced health-
care-seeking behavior and fear of visiting healthcare
facilities have further contributed to the disruption of
routine immunization programs [51, 52]. The findings
highlight the magnitude of the problem, with estimates
indicating that millions of infants are now at risk due to
the suspension of vaccination services in multiple coun-
tries. The pandemic resulted in a substantial number of
children missing out on essential vaccines such as the
measles-containing vaccination and the diphtheria, tet-
anus, and pertussis vaccines. Disruptions like this have
previously caused epidemics of illnesses like polio, diph-
theria, pertussis, and measles that can be prevented by
vaccination [31]. The results of some previous studies
support our study. One study reported that diphtheria-
tetanus-pertussis (DTP) vaccine coverage decreased by
42.0%, oral polio vaccine coverage decreased by 79.0%,
and measles vaccine coverage decreased by 9.0%
among the school-entry age group [40]. The largest de-
cline was 40.6% for the BCG vaccine [16].

Conclusion

The current review summarizes and analyses the
global impact of the COVID-19 pandemic on childhood

Journal of Pediatrics Review

vaccination. These disruptions included: Disruptions in
vaccination coverage, increased hesitancy, missing or
delayed vaccinations, compensatory efforts, and disrup-
tions to routine programs. Based on the evidence pre-
sented in this review, this coverage compromises immu-
nization and endangers the health of millions of babies
worldwide. Urgent action is needed, emphasizing tar-
geted interventions, resilient healthcare systems, and
public health awareness. This may help protect children
from vaccine-preventable diseases during or after the
COVID-19 pandemic. Policymakers and public health of-
ficials need to restore disrupted immunization services,
implement targeted catch-up vaccination programs, and
address vaccine hesitancy through community engage-
ment and tailored awareness campaigns. Strengthening
global collaboration, investing in research, and incorpo-
rating immunization into crisis preparedness plans are
essential steps to safeguard childhood immunization
after the COVID-19 pandemic.

Study limitations

This review faced some restrictions. We only found a
relatively small number of papers that looked at how
the COVID-19 pandemic has affected vaccine coverage,
especially those that described the obstacles or other
variables that have affected the interruptions from the
standpoint of users or providers. We probably missed
a large number of non-English publications throughout
our search. Furthermore, the existing body of evidence
was further constrained by using the inclusion criteria
first. The cost of vaccinations and the rules governing
immunization have not been examined, nevertheless,
as we strive to emphasize the effects of COVID-19 on
immunization programs.
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